Regulation of transendothelial migration of hematopoietic progenitor cells.
Transendothelial migration of hematopoietic progenitor cells occurs in the bone marrow during mobilization and homing, and may therefore play a key role in the trafficking of hematopoietic stem cells. We hypothesize that adhesion molecules, chemokines, and paracrine cytokines are involved in this multifactorial process. As suggested in several studies, downregulation of adhesion molecules (e.g., integrins) may contribute to mobilization of progenitors due to a decreased avidity to bone marrow stromal and endothelial cells, which express the corresponding ligands. Using an in vitro model of transendothelial migration, we have shown that only a small number of more mature, committed progenitors migrates spontaneously under the control of adhesion molecules of the beta-2-integrin family and their corresponding endothelial/stromal ligands. However, transendothelial migration of progenitors in vitro is substantially enhanced by the chemokine stromal cell-derived factor-1 (SDF-1), which is constitutively produced by bone marrow stromal cells. More primitive progenitors also respond to this chemokine. In addition, the ligand for SDF-1, the chemokine receptor CXCR-4, is expressed in greater levels on bone marrow CD34+ cells as compared to mobilized progenitors, suggesting that downregulation of chemokine receptors occurs during progenitor mobilization. Indeed, bone marrow CD34+ cells migrate more avidly in response to SDF-1 than mobilized progenitors. Paracrine cytokines may also play a role in hematopoietic stem cell trafficking, since growth factor-stimulated hematopoietic cells produce cytokines that act on endothelial cells (e.g., vascular endothelial growth factor, VEGF), modifying their proliferation, motility, permeability, and fenestration. We conclude that transendothelial migration of hematopoietic progenitor cells is regulated by adhesion molecules, paracrine cytokines, and chemokines. Cytotoxic therapy as well as exogenously administered hematopoietic growth factors may affect adhesion molecule expression, the local cytokine and chemokine milieu, and chemokine receptor expression, which indirectly results in mobilization of hematopoietic stem cells.